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No Child Left Behind: Enhancing
Literacy Education Through Technology
BY LEDONG LI

OAKLAND UNIVERSITY

Introduction
In the 21st century, technology, particularly electronic technology, is used widely at home, in the workplace,
and in the schools. The fast-rising tide of technology has remarkably changed educational expectations and
challenged all of education to higher levels of excellence. In the United States, schools are currently teaching
the first generation of students who are described as born with a "mouse" in their hand. At the center of the
technology-learning explosion are the Internet, PowerPoint, Inspiration, online management tools such as
WebCT and Blackboard, just to name a few of the burgeoning number of educationally useful technology applications. Literacy educators constantly face the challenges brought by these new technologies and are compelled to
explore new ways to incorporate them into literacy education to ensure students' learning achievements.
Technology will have the greatest impact on student learning when integrated into the curriculum
to achieve distinct and measurable educational
objectives (Hawkins, Panush, & Apielvogel, 1996).
Educators need to take an active role in adapting
and utilizing technology tools to meet with student
demands for learning. This paper is to inform literacy
educators of the up-to-date educational policies and
standards, share useful resources for technology integration, consider technology skills for teachers, and
explore ways to enhance literacy education through
technology.

Overview of the "No Child Left
Behind" (NCLB) Act
Schools in the United States have made significant
investments in technology infrastructure during the
past decade and achieved considerable improvements
in student-computer ratios and the percentage of
classroom with Internet access. On January 8, 2002,
President George W. Bush signed into law the reauthorization of the Elementary and Secondary Educa-

tion Act, also known as the No Child Left Behind Act
(U.S. Department of Education, 2002a). The law has
established a fresh set of technology benchmarks and
expectations for American schools. The NCLB Act
encourages effective utilization of existing and new
technology investment and mandates historic reform
based on the following principles (Newman, 2003):
•

Accountability: Stronger accountability for
results. States must set, then meet, annual
yearly progress (AYP) targets toward the goal
of having all children meet proficiency levels
in core subjects by the 2013-14 school year.

•

Flexibility: More freedom for states and communities. Districts have flexible use of Title
II funds. They can opt to move 50 percent of
funds from one or all of four major federal
programs (Teacher Quality State Grants,
Education Technology, Safe and Drug Free
Schools, and Innovative Education Programs)
into Title I programs or into any one of these
programs.
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•

Research-based reforms: Encouraging Proven
Education Methods. The legislation requires
schools to apply research-based and evidencebased solutions to improve student performance and teacher quality.

•

Parental options: More Choices for Parents.
Alternative remediation and schooling options
are to be established for parents whose
children attend chronically underperforming
schools. (p. 3)

The NCLB Act also places an emphasis on "Highly
Qualified Teachers." By the end of the 2005-06 school
year, all states must ensure that every classroom
teacher is highly qualified. To meet this definition,
teachers must be certified or licensed and have
demonstrated competencies in their teaching areas.
Besides, states (and districts) must develop a measurable plan to increase the number of all core subject
teachers who are highly qualified. This plan must
include an increase in the number of teachers who are
participating in high quality professional development
(U.S. Department of Education, 2002b).

Technology Must Enhance Learning
The NCLB legislation highlights the importance of
leveraging the power of technology integration in
all areas ofK-12 education, from reading to science
to special education. Within the NCLB Act (U.S.
Department of Education, 2002a), the "Enhancing
Education Through Technology" program represents
the largest component explicitly targeting technology
solutions and their use within K-12 schools, focusing
on how teachers and students can use technology, and
addressing the following goals (U.S. Department of
Education, 2002c):
•

Primary Goal: Improve student academic
achievement through the use of technology in
elementary and secondary schools. (Section
2402 [bJ[l])

•

Additional Goal 1: Assist students to become
technologically literate by the time they finish
the eighth grade. (Section 2402 [b][2-A])

•

Additional Goal 2: Ensure that teachers are
able to integrate technology into the curriculum to improve student achievement. (Section
2402 [b][2-B])

As new technologies have become an integral part in
the growth of the younger generation, it is not enough
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simply to have computers and an Internet connection
in the classroom. New technologies must be made
part of the learning process. In recent years, a shift
has taken place from teaching students how to use
technology to focusing on using technology to support
content (Delisio, 2003). Technology can no longer be
viewed in isolation. It needs to be an integral part
of the curriculum enhancing student achievements.
Technology can broaden the students' choices as they
learn. Accordingly, students need to use technology
tools routinely to find, collect, organize, and understand content information and to present their learning results. Nevertheless, technology is a tool like any
other, and the value comes not from having access to
it, but rather in how it is used. "Enhancing Education
Through Technology" may improve the quality of
education by developing new ways to apply technology
to teaching and learning.

Educational Technology Standards
National Educational Technology Standards
Nearly all states are basing their standards on the
International Society for Technology in Education
(ISTE) standards-National Educational Technology Standards (NETS), or at least using the ISTE
standards as a starting point (Fletcher, 2003). NETS
standards are published by ISTE in collaboration with
the U.S. Department of Education. The standards
are designed for both students and teachers. NETS
Standards offer an excellent resource for establishing
technology competencies for students and teachers
moving beyond access to technology as a focus to '
addressing how technology can be used in the teaching and learning process. The standards also contain
examples of effective technology use in all subject
areas, including literacy education as a major focus
(ISTE, 2000; 2002).

Michigan Educational Technology Standards
In Michigan, great efforts have been made since the
1990s to establish technology standards for schools,
teachers, and students. In 1996, the content standards were formally adopted as the Michigan Curriculum Framework (Michigan Department of Education,
1996a). The document gives guidance to Michigan
schools regarding what all students need to know and
accomplish in technology and in each content area.
To assist this effort, another document, Instructional
Technologies across the Curriculum (Michigan Department of Education, 1996b), has been developed under
the direction of Michigan Department of Education
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to accompany the Michigan Curriculum Framework
(MCF). The document Instructional Technologies
across the Curriculum (ITAC) addresses the use
of technology in each content area, at each level of
schooling. It also specifies the skills needed for students to use technology and to help guide the application of technology skills in instructional activities in
the core academic content areas.
It is important for teachers in Michigan to be aware
of the Consortium for Outstanding Achievement in
Teaching with Technology (COATT). Established in
1999, COATT is a coalition including 26 of Michigan's
teacher education colleges and universities in partnership with K-12 schools and professional educational
organizations (for more information, please visit
the COATT Web site at http://www.coatt.org ). A
cornerstone of COATT is the Michigan Certificate for

Outstanding Achievement in Teaching with Technology (MCOATT) with versions of the recognition for
pre-service and in-service teachers. The award has
been designed as a way to promote implementation
of educational technology standards in Michigan's
K-12 schools and in teacher preparation programs
with an emphasis on using technology to improve
student learning. To receive the MCOATT award,
pre-service teachers or in-service teachers submit an
electronic portfolio that demonstrates achievement
of the COATT criteria, which are based on national
and state educational technology standards. The
MCOATT rubric is the basis for evaluation of all the
evidence needed to demonstrate outstanding achievement in using educational technology. The MCOATT
rubrics for pre-service teachers and in-service teachers can be viewed at the COATT Web site (see http:
//www.coatt.org/mcoatt/studentteach/rubric. doc for
pre-service teachers and http://coatt.org/mcoatt/
teachers/i_rubric.html for in-service teachers).

since there is no requirement through NCLB that
the states formally assess all students to ensure
that they are meeting the NCLB technology literacy
mandate. As the federal government has not defined
"technologically literate," the Michigan Department of
Education is developing the guidelines and reporting
process that will provide evidence that the state of
Michigan is meeting the technology literacy goals and
mandates ofNCLB.

Technology and Literacy Education
The International Reading Association adopted a
position statement of integrating literacy and technology in the curriculum (IRA, 2001). The document
addresses the changing nature of literacy that is being
defined by the Internet and other forms of information
and communication technology (ICT), such as word
processors, Web editors, presentation software, and
e-mail. Accordingly, students need to be proficient in
the new literacies of ICT to become fully literate in
today's world. On the other hand, literacy educators
need to take the responsibility to integrate these
technologies into their literacy curricula. The International Reading Association believes that students in
today's world have the right to the following:
•

Teachers who are skilled in the effective use of
ICT for teaching and learning;

•

A literacy curriculum that integrates the new
literacies of ICT into instructional programs;

•

Instruction that develops the critical literacies
essential to effective information use;

•

Assessment practices in literacy that include
reading on the Internet and writing using
word processing software;

•

Opportunities to learn safe and responsible
use of information and communication technologies; and

•

Equal access to information and communication technologies. (IRA, 2001)

As stated in No Child Left Behind, it is a goal of the
federal government that a school will:
Assist every student in crossing the
digital divide by ensuring that every
student is technologically literate by the
time the student finishes the eighth grade,
regardless of the student's race, ethnicity,
gender, family income, geographic location,
or disability. ( U.S. Department of Education, 2002c, Section 2402 [b][2-A])
However, each state has the flexibility to decide how
best to pursue and ensure this goal is being achieved,
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IRAjoined forces with the National Council ofTeachers of English (NCTE) and the MarcoPolo Education Foundation to launch the Web site known as
ReadWriteThink (see http://www.readwritethink.org)
in April 2002. IRA has since been working together
with those organizations to provide educators and
students with access to the highest quality practices
and resources in reading and language arts instruction through free, Internet-based content. The useful
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resources also include lessons, standards, and student
materials. The site has been highly recommended for
literacy educators all over the United States.
In their recent work, Greenlaw and Ebenezer (2005)
offered a selection of English language arts activities
and resources that are available on the Internet.
Among the resources are lesson plans, electronic
journals, and recent research in the teaching of
reading. The authors examined the standards of
the National Council of Teachers of English (NCTE)
and the International Reading Association (IRA) for
evaluating student learning in K-12 English language
arts courses. Based on the standards, the authors
explained how a variety of Web sites could help teachers to enable students to develop their knowledge
of literature and their understanding of the writing
process.
The Michigan Teacher Network (MTN) is an excellent
Web site for teachers to visit. Over the years, the
Michigan Teacher Network has provided valuable
information for teachers and parents. Its resources
are linked to the Michigan Curriculum Framework
(MCF) and focus on technology integration for teachers. Reading and English language arts teachers can
handily find detailed information on English language
arts standards for students at each level of schooling
at the MTN Web site (http://mtn.merit.edu).
Another useful resource for Michigan teachers
is Michigan: Clarifying Language in Michigan
Benchmarks (MI CliMB). MI CLiMB is not a new
curriculum. Instead, it is a product that contains the
clarification of each core area benchmark. Because
arts education, English language arts, mathematics, science, and social studies content areas use
specialized language, the benchmarks are sometimes
misunderstood. Consequently, to improve student
achievement, every teacher, administrator, parent
and student ought to precisely understand what is
expected. MI CLiMB explains each benchmark so
that it is easily understood. (see MI CLiMB at http:
//www.miclimb.net).
If a teacher is looking for examples of lesson plans
that demonstrate technology use in the classroom, the
Best Practices of Technology Integration in Michigan
(BPTIM) Web site is a good site to visit. The lesson
plans found at this site, including many in reading
and the English language arts for all grade levels,
are written by practicing teachers and have been
"kid tested" to work in the classroom. All of these
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lessons have been aligned with the Michigan Curriculum Framework (MCF) requirements, showing
good examples of how technology can be used as a
valuable tool in the classroom (see BPTIM at http:
I/www.remc11.k12.mi.us/bstpract/bstpract.html).
Teachers are encouraged to be researchers. A review
of relevant research that justifies strategies for effective technology integration shows that educational
technology can have a positive impact on student
achievement (Honey, 2002; Valdez & McNabb,
2000). Organizations such as the Center for Applied
Research in Educational Technology (CARET),
have Web sites that provide ready access to some
of the best available research (see CARET at http:
//caret.iste.org). Identifying relevant research and
using it to promote strategies that integrate technology into curricula and instruction is critical in using
appropriate and effective educational technology tools
to ensure students' learning achievement.

Themes of Educational
Technology Integration
Computers can play a variety of roles in the
classroom. They can be used to teach and tutor, to
facilitate the study of traditional content area topics,
to provide opportunities for students to learn how to
use technology, or to give students general-purpose
tools for performing academic tasks more efficiently.
Understanding the themes of educational technology
integration is an important first step for teachers to
learn about proper approaches in using technology in
the classroom. In their book, Grabe and Grabe (2001)
discussed themes of educational technology integration that might be helpful for teachers to plan on
using computers in the classroom. Grabe and Grabe
(2001, pp. 2-30) recommend the following themes to
teachers:

1. A tools approach: When technology is used
as a tool for learning purposes, learners can
flexibly apply a computer software program to
various topics. Students can use PowerPoint,
for instance, to enhance their learning process by collecting, organizing, creating, and
presenting learning projects. Other generalpurpose software, popularly used at school or
at home by students, that fits into the tools
category includes word-processing, spreadsheet, KidPix, Inspiration, Web browser,
Internet search engines, etc.
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2. An active role for students: "Active" describes
the mental behavior for the students. The
WebQuest inquiry activity can be used as
an example. The information to be learned
in a WebQuest is not presented to students
in final or distilled form. Students need to
explore what they are learning. They have to
pull together bits and pieces of information
from several sources, gather data, generate
personal interpretations and summaries, and
make decisions. (For further information, see
the WebQuest Web site at
http://webquest.org/).
3. A facilitative role for the teacher: As stated
above, the appropriate use of technology
can encourage students to be more active
learners. The teacher's role, then, shifts from
dispenser of knowledge to facilitator of learning. Technology should allow teachers to focus
more on how to assist the students in their
learning activities so that students participate
to a greater extent in exploring, searching,
thinking, and problem solving on their own or
with their peers. As facilitators, or sometimes
as participants, teachers will have the opportunity to share critical thinking and problemsolving tasks with their students.
4. A multidisciplinary approach: Technology
tools support students in learning with a
multidisciplinary approach. For instance,
using a word processing program may
enhance students' writing skills; acquiring
information from the school environment
and the Internet can help develop students'
library search skills; gathering and analyzing
numerical date using a spreadsheet can help
students build their mathematical skills; and
presenting their conclusions using multimedia
tools (e.g. PowerPoint) will require students
to use reading, writing, speaking, and artistic
expression skills. Furthermore, as students
work with these tools, they develop their
technology literacy.
5.

10

Cooperative learning: The role of technology
in education is always, and should always be,
under the control of the teacher. Technology
is a tool and has no required mode of application. While in some cases independent work
is appropriate, teachers should consider using

technology to enhance group work, focusing
more on helping develop students' cooperative learning skills. Technology can enhance
human interaction when used as a tool rather
than playing the role of a tutor.

Technology Skills for Teachers
Besides having a good understanding of themes of
technology integration, teachers need to acquire
knowledge of and the skills to utilize appropriate
hardware and software as they become technologically
literate. It is critical that teachers take an active role
in learning to use available technology tools to meet
students' needs for learning. Teachers should see the
importance of investing their time in adapting and
utilizing technology at home and at school. The least
frustrating way to begin using technology is to start
with the most popular tools or applications such as
word-processing, PowerPoint, and the Internet.
Word processing is the most commonly used software
application in the classroom (Becker, 2000). Teachers
can use a word processing program, such as Microsoft
Word, for teaching and classroom management
purposes. It can be used to create lesson plans,
organize teaching materials, write letters to parents,
publish classroom newsletters, etc. It can also be used
to teach the writing process and even teach English
as a second language (Montague, 1990; Quann &
Satin, 2000). On the other hand, word processing
provides students with tools to help them create
their documents. The spelling, grammar, dictionary,
and thesaurus tools in word processing applications
are useful learning components for students. Word
processing is comparatively easy to learn and use,
and it allows students to refine and personalize their
work and prepares students for using technology
in learning activities. For these and other reasons,
the National Educational Technology Standards for
Students suggests that students in all grades (K-12)
use word processing at developmentally appropriate
levels (ISTE, 2000).
PowerPoint is another popular tool for classroom
application. While a teacher can use it for lecture
presentation purposes, PowerPoint is really a fun tool
for students. They can build their multimedia skills
through using PowerPoint by utilizing its multimedia
functions to add images, animations, sounds, movies,
action buttons, and Web links. These functions will
enable them in gathering information, organizing
information, designing layouts, and presenting
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attractive learning projects. They can also create
educational games such as Jeopardy to reinforce their
learning of content information. There are many
online resources about learning to use PowerPoint
and ideas for using PowerPoint in the classroom.
(Examples are available at http://www.actden.com/pp/,
and http://www.electricteacher.com/powerpoint.htm).
Just a few years ago, only teachers who were technowizards would have considered integrating the Internet into their curriculum. Now, more and more teachers who are not tech-savvy are becoming acquainted
with the various components of the Internet, such as
Web navigation, Web searching, e-mailing, and using
Web resources. The next step is to use it effectively
as a part of the learning process, as emphasized in
the National Educational Technology Standards for
both teachers and students (ISTE, 2000, 2002). There
are ways teachers can begin to take advantage of the
Internet for instruction. For instance, teachers can
obtain ready-to-use Internet curriculum materials,
rework existing lesson plans to incorporate aspects
of the Internet, and develop Internet curriculum
materials from scratch (Anderson, 2001; Greenlaw
& Ebenezer, 2005; Keating, Wiles, & Piazza, 2002;
Roblyer, 2003).
A good way for teachers to use various types of
technology is to create an electronic portfolio. The
electronic portfolio can be used for teaching, presentation, or evaluation purposes. Learning to use a Web
page tool, such as Mozilla Composer (a freeware that
can be downloaded from the Mozilla Web site at http:
//www.mozilla.org), is not a particularly difficult
task. Besides, word processing and PowerPoint skills
can be useful in the constructing process and there
are easy-to-use materials for learning how to create an electronic portfolio (Bullock & Hawk, 2001;
Costantino & De Lorenzo, 2002; Kilbane & Milman,
2003). Technology tools offer many advantages in the
creation of electronic portfolios, once teachers have
mastered their uses. In addition to saving a teacher's
time, these tools can provide teachers greater freedom
in the creative process. Teachers can benefit personally and professionally when using technology tools
to facilitate the creation of teaching materials, the
selection of professional artifacts, the organization of
professional work, and the sharing of portfolio materials with their colleagues.
Having efficient, modern computer hardware is also
necessary. At the present time, a computer with suf-
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ficient memory would have 2.0 GHz or better speed,
512 MB or more RAM (random access memory),
and a 20 GB or larger hard drive, with USB and
Firewire connections. A high speed Internet connection requires a cable modem, DSL, or fiber optic
lines (from a cable company or school network) that
is connected to the Internet with a Tl line or better.
Teachers should also learn about storage considerations, such as floppy disk, zip disk, CD-R or CD-RW,
memory stick or thumb drive, or even an iPod or Web
server. Other more advanced software programs to
explore include PDF tools (e.g. Adobe Acrobat), Multimedia Toolbook, eZedia MX, iTune, iMovie, Microsoft
FrontPage, Dreamweaver, and Flash.

Conclusion
This paper has discussed the No Child Left Behind
legislation in the United States, focusing on
"Enhancing Education Through Technology," sharing
related resources for educational technology standards, and promoting uses of educational technology.
New technologies have become pervasive in and
intertwined with many aspects of private and professional lives. However, technology does not seem to
play the same natural role in today's classrooms as it
does in other areas of our daily lives. The reasons for
this phenomenon are extremely complex. Nevertheless, educators need to realize the demands from
the new generation of students for new literacies.
If education is to prepare our children for the real
world, teachers must become more active in understanding the new laws and policies in education and
exploring new ways of teaching in the classroom.
Literacy educators are encouraged to face the challenges brought by new technologies and learn new
ways to facilitate classroom teaching and learning
with technology. While acquiring technology skills
is critical for educators, a clear understanding of the
role of technology in education is equally important.
As educators, we need to remain open-minded in
adopting innovative ways to help students achieve
their educational goals.
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